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different periods in development, and a multiplicity of effects were ob-
served. Different effects could be produced by the same agent at different
times in development.
This is quite understandable, for the growing embryo is rapidly chang-
ing not only as a whole but at various speeds in many areas. In a long
chain of events some cells appear to be more susceptible to certain agents
at one time than at another. Damage by an agent introduced at a critical
moment in the development of a particular part of an organism may create
a disharmony in form that might be totally lacking if applied at another
time. This seems to be exemplified in skeletal defects associated with
nutritional factors.
It is obvious that different cells at different ages have heavy nutrient
requirements for their enzyme systems, and that when the proper inhibit-
ing chemical elements are present, particular defects occur.
There are numerous examples of organs in early development which in-
fluence neighboring cells to organize into specific structures. It seems
clear that teratogenic agents affecting organs in this critical period set up
events which change or inhibit the appearance of the secondary structures
that may normally be arising at certain periods in the age of an embryo.
There are many interesting observations recorded in this small volume,
but being assembled as a panel discussion of so many types of experiments,
it is not as easy reading as in the case of other volumes of this series where
the entire manuscripts of the speakers are published along with a summary
discussion. The book includes 26 figures and six pages of references.
L. S. STONE
DISEASE, LIFE AND MAN. Essays by Rudolf Virchow. Translated by L. J.
Rather. Stanford University Press, 1958. 273 pp. $5.00.
Rudolf Virchow is perhaps best remembered as the founder of cellular
pathology. His influence on the rapidly developing medical sciences in the
latter half of the 19th century cannot be overestimated; aside from his
medical interests, Virchow also achieved prominence in such diverse fields
as anthropology and politics.
This book consists of ten essays written at various times in his life, pre-
senting Virchow's unifying philosophy of life and medicine. The essays
cover such topics as the conflict between therapeutics and research, cellular
pathology as a unifying scientific force in medicine, the conflict between
religion and science, and the purpose of the practice of medicine.
A list of the essays included is as follows:
Standpoints in Scientific Medicine (1847)
Scientific Method and Therapeutic Standpoints (1849)
On Man (1849)
Cellular Pathology (1855)
On the Mechanistic Interpretation of Life (1858)
Atoms and Individuals (1859)
434BOOK REVIEWS
Standpoints in Scientific Medicine (1877)
The Place of Pathology among the Biological Sciences (1893)
One Hundred Years of General Pathology (1895)
Recent Progress in Science and its Influence on Medicine and Surgery
(1898)
The basis of any science must be experience and observation, religious
beliefs of what should be must be put aside in scientific investigation:
"The investigator knows only material bodies and properties of bodies.
Whatever is beyond he calls transcendent, and he regards transcendence
as an aberration of the human spirit."'
The idea of knowing only what one's senses can experience permeates
all of Virchow's writing and is directly connected to his idea of the cell as
the experiential basis of life and disease: "Life is cell activity; its unique-
ness is the uniqueness of the cell."2
Virchow's idea of the cell as a basic unit was a determining factor in
unifying the conflicting schools of pathology of the time, and it was re-
sponsible for refounding pathology on a modern, scientific basis. His goals
in this matter are stated as follows: "To be sure I have combated the
humoral pathology of recent years . . ., but rather to unite both humoral
pathology and solidary pathology in an empiracally based cellular pathology.
This, I confidently hope, will become the pathology of the future."8
The great advances in pathology made in the 104 years since these words
were written attest to Virchow's success in attaining his goals and place
him as the founder of modern pathology.
Virchow points out that there are three stages in the development of
medicine as a science: nature-philosophy, natural history, and natural sci-
ence. Nature-philosophy substituted "logical" thinking and hypotheses
for observation; natural history summarized all past developments in medi-
cine and was built on dogmatic theories. Only natural science finally pro-
gressed beyond dogmatic acceptance of authority to observation and experi-
ment. This development was necessary for medicine to become established
as a rational science, and it must be adhered to in order to protect the
scientific bases of medicine.
In his review of pathology as a science in the late 18th and 19th centuries,
Virchow discussed, among other things, the new science of bacteriology.
He defines a parasite as a separate entity, living within the human body,
not arising from it. He further points out that toxins may be responsible
for the noxious action of some bacteria as well as the presence and growth
of bacteria per se. He discusses "serum therapy" as a new type of "hu-
moral" pathology, and indicates the importance of cells in producing "sub-
stances" having curative effects-those that we now know as antibodies.
The future course of medical science is hinted at in his essay on "Recent
Progress in Science" (1898). Hereditary aspects of certain diseases are
' Scientific method and therapeutic standpoints (1849).
On the mechanistic interpretation of life (1858). 8 Cellular pathology (1855).
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discussed, and he points out that merely because a disease is found to be
familial in incidence does not mean it is hereditarily transmitted; leprosy,
for instance, was long held to be a hereditary disease, and a law was actu-
ally proposed in the Norwegian Parliament forbidding the marriage of
lepers for that reason. It was only with the discovery of the leprosy bacillus
by Hansen that the true nature of the disease was recognized. The phe-
nomenon of ectopic growth and its causes are discussed, as is surgical
transplantation. The importance of elucidating the mode of action of bac-
teria and its clinical significance is also discussed; indeed, this remains an
important field of basic medical research today.
The book contains an interesting introduction on scientific methodology
by Professor Rather, and Virchow's essays are certainly stimulating and
thought-provoking. This is an interesting and enjoyable book which serves
as a fitting tribute to one of the truly great men of medicine.
D. W. B.
HOST-PARASITE RELATIONSHIPS IN LIVING CELLS. McLaughlin Fellow-
ship Program Symposium. Harriet M. Felton, Ed. Springfield, Ill., Charles
C Thomas, 1957. 245 pp.
This small volume consists of formal presentations and informal discus-
sions comprising a symposium held at the University of Texas in April
1956 and sponsored by the McLaughlin Fellowship program. Participants
included a number of outstanding authorities, each of whom has made im-
portant contributions in the area of host-parasite relationships. Materials
and methods available for investigation in this field are discussed and evalu-
ated. The role of the electron microscope in the study of both cell and
parasite is ably presented and beautifully illustrated. Sections on cyto-
pathology and the competitive aspects of tissue cell and bacterial physiology
review the response of mammalian cells in culture to virus infection and
attempt to bridge the gap between classical immunology and enzymology.
Current concepts of the host-parasite relationships are presented and in-
clude discussions of the morphological basis of the immune response and
hypersensitivity, immunity in the field of virology, metabolic interrelation-
ships between host and parasite, and the resistance of the parasite.
All in all, this book makes highly absorbing and informative reading for
everyone with any interest or curiosity whatsoever concerning the events
that occur when parasite meets host.
ROBERT H. GREEN
LIQUID SCINTILLATION COUNTING. Carlos G. Bell, Jr. and F. Newton
Hayes, Eds. Proceedings of a Conference held at Northwestern University,
August 20-22, 1957. New York, Pergamon Press, 1958. 292 pp. $10.00.
Liquid scintillation counting is a most powerful and versatile method of
radioassay, in particular of soft emitters such as tritium and carbon-14.
Unfortunately, the technique is not always a simple one, and indeed some
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